Analysis of p300 acetyltransferase substrate specificity by MALDI TOF mass spectrometry.
Acetyltransferase enzymes target specific lysine residues in substrate proteins. While the list of histone and nonhistone substrates is growing, the mechanisms of substrate selection remain unclear. Here, we describe a mass spectrometric approach to examine the site selection of the acetyltransferase p300 in the HIV-1 protein Tat. Tat is acetylated by p300 at a single lysine (K50) within its basic RNA-binding domain. To determine the sequence requirements for K50 recognition within this domain, we synthesized mixtures of "degenerated" Tat peptides, in which one of the surrounding residues was substituted by all proteinogenic amino acids. Peptide mixtures were assembled based on nonoverlapping peptide masses and acetylated by p300 in a standard in vitro acetylation reaction. Analysis by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry identified amino acid substitutions that prevented acetylation by p300. This approach represents a fast and comprehensive screening method that was applied to the six surrounding residues of K50 in Tat. It can be applied to any known acetyltransferase substrate and might help to define consensus recognition sequences for individual acetyltransferase enzymes.